CHEMISTRY

Redox Reactions
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[ Rules for calculating oxidation numbers ] Example
> 3
1) The oxidation number of a pure element (uncombined) is zero Na,CL,Ps=0
VAN v
Y a ™
2) The oxidation number of a monoatomic ion is equal to ion charge Ca*=+2,Br=-1
N\
3) The oxidation number of fluorine in its compounds is —1 LiF (F =-1)
4) The oxidation number of oxygen in most of its compounds is —2 NO: (0=-2)
5) The oxidation number of hydrogen in most of its compounds is +1 H:COs; (H=+1)
e . _
6) The oxidation number of group 1 metals in their compounds is +1 LiBr (Li=+1)
- ¢ 4
7) The oxidation number of group 2 metals in their compounds is +2 MgSOs (Mg =+2)
8) The oxidation number of aluminum in its compounds is +3 ALLOs (Al =+3)

/

o

Why is the oxidation number -2 not used
for oxygen if the oxidation number of
oxygen is to be calculated?

~

/

Why is the oxidation number +1 not used
for hydrogen if the oxidation number of
hydrogen is to be calculated?

J

Because oxygen has special cases of
oxidation numbers.

Because hydrogen has special cases
of oxidation numbers.

The oxidation number of Cl, Br, I in their compounds is —1 (if they are the highest
electronegativity in the compound or to the right side in the compound)

|

The sum of the oxidation numbers of neutral compounds is zero. J

[

The sum of the oxidation numbers of a polyatomic ion is equal to the charge of the ion. ]
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1) What is the oxidation number of the underlined element in: HCIO3?

a.+3
b. -3 -
c. +5
d. -5
2) What is the oxidation number of the underlined element in: SO:*™?
a.+4
b. +6
c. +3
d. +1

3) What is the oxidation number of the underlined element in: AsO4~?

d. +8
4) What is the oxidation number of the underlined element in: NH4"?
a.+1
b. -1
c. -3
d. +4

5) What is the oxidation number of the underlined element in: NaClO4?

a.+7

c. +3

d. +1
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6) What is the oxidation number of the underlined element in: Cr.07*"?
a.+7
b. +4
c. +12
d. +6
7) What is the oxidation number of the underlined element in; AIPQ4?
a.+5
b. +8
c. =5
d. +4
8) What is the oxidation number of the underlined element in: CazN2?
a. +2
b. -3
c.+3
d. -2
9) What is the oxidation number of the underlined element in: B4OQ7*7?
a. +1
b. +6
c. +3
d.-3

10) What is the oxidation number of the underlined element in: KBr?

d. +2

& 0548551245 [ 3 | RedoxReactions =83




Chémistry 19 Advanced %3 Mr. Hesham Eltoukhy

11) What is the oxidation number of the underlined element in: HNQOs?

a. +5
b. +3
c. +1
d. +2
12) What is the oxidation number of the underlined element in: 1047?
a.+1
b. +5
c. +7
d. +3
13) What is the oxidation number of the underlined element in: MnQO4?
a. +4
b. +3
c. +5
d. +7
14) What is the oxidation number of the underlined element in: Sb20s?
a. 0
b. +5
c. +2
d. -5
15) What is the oxidation number of the underlined element in: WO4*?
a.+8
b. +6
c. +4

d. +2
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16) What is the oxidation number of the underlined element in: NH2™?

a.+2
b. -1
c. -2
d. -3
17) What is the oxidation number of the underlined element in: CaCrQO4?
a.+6
b. +4
c. +8
d. +2
18) What is the oxidation number of the underlined element in: NaHSQ4?
a.+1
b. +4
c. +6
d. -6
19) What is the oxidation number of the underlined element in: Fe(NQOs)2?
a.+5
b. +2
c.+3

d. +4

11 a 12 C 13 d 14 b 15 b

16 d 17 a 18 c 19 a

h
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20) Which of the following substances has an oxidation number of nitrogen = +3?

a. NH;
b. N204
¢. NOs~
d. NOy™
21) Which of the following substances has an oxidation number of bromine = +5?
a. BrO;”
b. BrOs™
c. BrO4
d. BrO™
22) Which of the following substances has an oxidation number of oxygen = —-1?
a. O
b. H20
¢. OF:
d. BaO:
23) Which of the following substances has an oxidation number of carbon = 0?
a. C204*
b. CsH120s
c. H:2COs
d. CH4
24) Which of the following substances has an oxidation number of hydrogen = -1?
a. OHo"
b. HCI
c¢. H2O

d. KH
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Oxidation and Reduction

Oxidation reaction _}

R—

25) Which of the following half-reactions represents an oxidation process?

a.l+2¢ — 2IC
b. K — K ' +e
c. Ag"+e — Ag
d. Fe’* + ¢ — Fe?*
26) Which of the following half-reactions represents a reduction process?
a.2ClI" — Cly +2e”
b.Na — Na"+ ¢
c. Ca — Ca*™ +2e

d. O; +4¢ — 20%7

[ Change in oxidation number ]

Oxidation reaction

Reduction reaction

Oxidation-reduction reaction

or
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-

The union of a substance with oxygen is also one of the definitions of oxidation.

~

Oxidation and reduction are concomitant processes, (oxidation cannot occur unless
reduction also occurs).

A
number of lost electrons = number of gained electrons
0 +1
2Na — 2Na+ +2e oxidation
0 -1
reduction
Cl: +2¢ — 2C1°
2Na + Cl; — 2Na"+2Cl1~ Oxidation-reduction
U — 1
U —
Oxidation-reduction reaction
Why do metals have positive oxidation Because the electronegativity of metals
numbers? is low, they lose electrons.
Why do nonmetals have negative Because the electronegativity of
oxidation numbers? nonmetals is high, they gain electrons.
The light from the party sticks results from a chemical
reaction. When the glass capsule is broken inside the plastic
tube, a reaction occurs between two chemicals and electrons
are transferred, turning the chemical energy into light.
Why are combustion and single replacement Because the oxidation number
reactions a reaction? changes during the reaction.
Why are double replacement reactions not Because the oxidation number does
an oxidation-reduction reaction? not change during the reaction.
When do synthesis and decomposition reactions If the oxidation number

represent an oxidation-reduction reaction? changes during the reaction.
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1) Synthesis: 2Na,, + Cl,,,, — 2NaCl

l has the net ionic equation \ l represents oxidation-reduction reaction I

- - oxidation
2Nag, + Cly,) — 2Na™ + 2C1 l numbers changes \
l 2) DecompOSitiOll: H2C03(aq) —> HZO(I) + COZ(g) |

l does not represent oxidation-reduction reaction \

No transfer of electrons
occurs during the reaction
l 3) Combustion: 2Mg, + O,,, — 2MgO, \

l has the net ionic equation \ l represents oxidation-reduction reaction |

24 ’— oxidation l One atom of magnesium gives 2 \
2Mg+ 0, — 2Mg™ +20 l numbers changes \ electrons to each oxygen atom
l . I K™: spectator
4) Single replacement: 2KBr,,, + Cl,,, — 2KCl,, + Bry,, ?on

l has the net ionic equation \ l represents oxidation-reduction reaction \

_ _ oxidation
2Br7(,q t Cly — 2C17 g + Bryyg, l numbers changes \

& 0543551245 [ o | Redox Reactions
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l \ Na™, CI':
S) Double replacement: HCl,,, + NaOH,,, — NaCl,, + H,0,, specta’tor ions

' has the net ionic equation \ l does not represent oxidation-reduction reaction \
I n ll n
e oxidation .
H' g * OH gy = H,0y l ellqegtiﬁlnssgizﬁis I l LD, (L0 \ l eggtls'g::; l(;l(z:gcu(;f's \
not change

27) Why does the oxidation number decrease in a reduction reaction?

a. gaining electrons b. losing electrons
¢. addition of OH™ ions d. addition of H;O" ions
28) In the half-reaction: Ag™ + ¢~ — Ag, why do silver ions change into silver atoms?
a. silver ions ionized
b. silver ions are oxidized
¢. silver ions are reduced
d. the oxidation number of silver ions does not change

29) In an oxidation-reduction reaction, CO turns into CO:, how many electrons are lost

or gained from C?
a. lose one electron
b. lose two electrons
¢. gain one electron
d. gain two electrons

30) In an oxidation-reduction reaction, MinO; turns into MnO4*, how many electrons

are gained or lost from Mn?
a. lose one electron b. lose two electrons

c. gain one electron d. gain two electrons
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31) In the reaction: 2K + Br: — 2K" + 2Br~, which species is reduced?

a. K b. Br:
c. K¥ d. Br~
32) Which of the following changes represents an oxidation process?

a.ClO” —- CI b. VO** — VOs5~
¢c. NO2 — N3 d. CrO4+ — Cr20+4

33) Which of the following changes represents a reduction process?

a. Fe?t — Fe’t b. NH: — NO;
c. Cr2074 — Cr** d. HS — SO

34) What is the total number of electrons transferred during the balanced reaction?
2Na +2H" — 2Na" + H2?
a. a transfer of 2 electrons from Na to H*
b. a transfer of 1 electron from Na to H"
c. a transfer of 2 electrons from H* to Na
d. a transfer of 1 electron from H" to Na
35) What is the total number of electrons transferred during the balanced reaction?
2Ce + 3Cu** — 3Cu + 2Ce*
a. a transfer of 3 electrons from Ce to Cu**
b. a transfer of 6 electrons from Ce to Cu**
c. a transfer of 3 electrons from Cu** to Ce

d. a transfer of 6 electrons from Cu?* to Ce
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36) What step represents the reduction process in the following diagram?

a.1 Ss 1 SO,
b. 2 p 5
c. 3 < y

H>S SO
a4 3

37) Which of the following reactions is an oxidation-reduction reaction?

a.2HI — H:;+1; b. HCl1+ NaOH — NaCl + H:0O
¢. CaCO; — CaO+ CO; d. AgNOs + NaBr — NaNOs + AgBr

38) Which of the following reactions is not an oxidation-reduction reaction?

a.N2+ 02 — 2NO b. H:O + SO: — H>SO:s;
c. H + Cl, — 2HCI d. 2NaBr + Cl. — 2NaCl + Br:

39) Which of the following statements is incorrect for the reaction?
NH4sNOs; — N:20 +2H:0

a. the oxidation number of nitrogen changes from -3 to +1
b. the oxidation number of nitrogen changes from +5 to +1
¢. does not represent an oxidation-reduction reaction

d. the oxidation number of nitrogen in N2O is +1

40) Which of the following statements is true for the following redox reaction?

ClO4 @aq) + Brrag) — Cl aq) + Br2q
a. the oxidation number of CI changes from —1 to +4
b. the oxidation number of Cl changes from —1 to zero
¢. the oxidation number of Br changes from —1 to zero

d. the oxidation number of Br changes from —1 to 2
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41) Which of the following half-reactions represents a reduction process?

a.H;S — S+2e +2H"
b. SO: + 4e” +2H.O — S +40H"
c. [Mn(CN)s]* — [Mn(CN)s*~ + ¢
d. Al — AP+ 3¢
42) Which of the following is reduced in the reaction? 2Al + 3Cu*" — 2AI’* + 3Cu
a. AP b. Al
¢. Cu** d. Cu

43) In an oxidation-reduction reaction, MnQO. turns into Mn’*, how many electrons are

lost or gained from Mn?
a. lose 2 electrons b. lose S electrons
c. gain 2 electrons d. gain S electrons
44) How many electrons are transferred in the balanced reaction?
2Br +Cl. — Br:+2CI”
a. a transfer of 1 electron from Br™ to Cl;
b. a transfer of 2 electrons from Br™ to Cl;
¢. a transfer of 1 electron from Cl: to Br~
d. a transfer of 2 electrons from Cl. to Br~
45) Which of the following statements is true for the oxidation-reduction reaction?
2Zn+ 02 — 2Zn0O
a. the oxidation number of O changes from 0 to —1
b. the oxidation number of O changes from -2 to 0
c¢. the oxidation number of Zn changes from 0 to +2

d. the oxidation number of Zn changes from +1 to 0
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46) What is the spectator ion in the reaction? Mgl: + Br. — MgBr: + 12

a. Mg**
b. I»
¢. Br:
d. Br~
47) Which of the following changes represents an oxidation reaction?
a.ClO” — Cr
b. CrO4 — Cr
¢. VO — VO:*
d. NO:™ — N;
48) Which of the following reactions is not an oxidation-reduction reaction?
a. H.O + CO: — H:CO:s
b. N2 +20: — 2NO:
c. H:+1I. — 2HI
d. 2NaCl + F: — 2NaF + Cl:

49) What is the total change in the oxidation number of chlorine in the following redox
reaction? ClO:™ + 6Fe* + 6H* — CI™ + 6Fe’* + 3H,0

a.—1

b. -6

c. 0

d. -5
41 b 42 c 43 d 44 b 45 c
46 a 47 c 48 a 49 b
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4 I 7 I 4 1

The reactant : oxidation takes — represent

loses electrons | place reducing agent j L
_/ . J . J

R ~ ~ e ™

represent ‘ reduction takes J— The reactant

oxidizing agent place gains electrons
. J . J L _/

Reducing agen

N\

[ electrons transfer J

Oxidizing agent

| 2K + Clz — 2KClg
oxidation “ reduction

[ reducing agent J[ oxidizing agent ]

Electrons transfers from the reducing agent to the oxidizing agent.

Using NaClO sodium hypochlorite laundry bleach leads to the oxidation of stains and
dyes, as it is an oxidizing agent.

Some redox reactions involve changes in the oxidation number of compounds in
which the bonds are covalent.

reduction reaction, even though the reactants and
products are molecular compounds?

N2 +3Hzg — 2NHs

Because one of the atoms lost electrons(H), and } @ @

the other atom gained electrons (N).

[ The reaction to form ammonia is an oxidation-

& 0543551945 (15 | Redox Reactions
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2A1+2Fe3* +30* — 2Fe +2A1* +30%

The oxidation number of The oxidation number of The oxidation number of
Al changes from 0 to +3 Fe3* changes from +3 to 0 O?" does not change

no oxidation,

oxidation takes place reduction takes place no reduction

Al: reducing agent Fe3*: oxidizing agent O?*": spectator ion

50) What is the reducing agent, the oxidizing agent in the reaction?

Fe + 2Ag" — Fe*" + 2Ag

choice | reducing agent | oxidizing agent
Fe** Ag
b. Ag Fe**
c. Fe Ag”
d. Ag" Fe

51) What is the reducing agent in the reaction? 2Fe) + 6HBru.g — 2FeBrie) + 3Ha
a. H:
b. Fe
¢. HBr
d. FeBrs;
52) What is the oxidizing agent in the reaction? H.S + Cl. — S+ 2HCI
a. Clz
b. H:S
c. S

d. HC1
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53) Which of the following statements is true for the reaction? Mg + I. — Mgl

a. the oxidation number of I changes from 0 to -2

b. the oxidation number of Mg changes from 0 to +1
¢. I represents spectator ion

d. Mg is a reducing agent

54) What is the reducing agent in the reaction?
8H*+ Sn + 6C1" + 4NOs~ — SnCl¢*” + 4NO: + 4H20

a. H" b. Sn
¢. CI° d. NOs~
55) What is the oxidizing agent in the reaction? 4NHs + 502. — 4NO + 6H:0
a. 0 b. NH;
¢. H:0 d. NO

56) Which of the following statements is true for the reaction?
Mg + 2Ag" — Mg** + 2Ag

a. the oxidation number of Ag increases during the reaction
b. an oxidation process of Ag™ takes place

¢. Mg represents a stronger oxidizing agent than Ag

d. Mg is a stronger reducing agent than Ag

57) What does oxygen represent when hydrogen peroxide is decomposed?
2H>0: — 2H:0 + O

a. a reducing agent only
b. an oxidizing agent only
¢. reducing agent and oxidizing agent

d. does not represent a reducing agent or an oxidizing agent

54 b 55 a 56 d 57 c
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1. Which of the following is true for the reaction: 2K + Fz,, — 2KF?
a. potassium atom, K, has gained an electron and is reduced
b. fluorine F: gained electrons and oxidized
¢. potassium atom, K, has lost an electron and has oxidized
d. fluorine F: lost electrons and oxidized
2. What is the reducing agent in the following reaction?
H2S) + Clze — S + 2HCly
a. S
b. HCI
c. HaS
d. Cl:

3. What is the correct ascending order of the following formulas according to the

oxidation number of chlorine in each?

Cl: — NaCl - KC104 - KCIO

a. NaCl — Cl; — KCIO — KC(Cl0O4
b. Cl; — NaCl — KCl104 — KCIO
c¢. KC104 — KCIO — Cl; — Na(Cl

d. KC104 — NaCl — Cl: — KCIO
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Balancing Redox Equations using half-reactions method

1) Calculate the oxidation numbers of

. . Using the rules for the oxidation number.
atoms in the equation.

"

2) Write the half- reactions. }[ Oxidation half-reaction, half-reduction reaction.

[ 3) Balance each half-reaction individually. }
a) Balance the atoms whose oxidation By adding coefficients to the elements
number changes. whose oxidation number has changed.

RNl e Add H:O to balance the difference in oxygen atoms
ysen. between the two sides.

. Add H" to balance the difference in hydrogen atoms

) alanceioibvduocen: between the two sides.

Add ¢ to balance the change in oxidation number of the

d) Balance the charge. element in the equation.

4) Equal of charge. Number of lost electrons = number of gained electrons
- >
5) Get the balanced Subtract the same types on two different sides,
equation. add the same types on the same side.
~ S\
6) Check the balance. The number of atoms and the charges on both sides are equal.

Balancing Redox Equations in basic solution

Add the number of OH™ equal to the number of H" in the final balanced equation,
to get H20

H +OH — H:0
x mol x mol x mol

The H20 molecules produced at both ends can be canceled to obtain a balanced
equation in a basic solution.
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58) What is the balanced equation for the following half-reactions? (in acidic solution)

Al — AP+ 3¢ , 105 +2¢ — 105™

a. 2A1 + 31045 — 2A1 + 3105
b. A1+ 1045 +6H" — AP +105 + 3H:0
c. 2A1 + 3104 + 2H" — 2A13 + 3103~ + H,0

d. 2A1 + 3104 + 6H" — 2A1°Y + 3103 + 3H.0O

59) What is the balanced equation for the following half-reactions? (in acidic solution)

N2O — 2NOs + 8¢™ , ILx+2e¢ — 2I”

a.N:O+L — 2NOs3; +2I°
b. N:O+ 1 + SH:O0 — 2NOs; +2I" + 10H*
¢. N2O+41; +5H O — 2NQOs; +8I"+10H"

d. N,O + 51; + SH:O — 2NO; +10I" + 10H*
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60) What is the balanced equation for the following redox equation?

(using half-reactions method, in acidic solution)

Mn04_(aq) + Sn2+(aq) — Mn2+(aq) + Sn4+(aq)

a.5Sn*" + 8H" + 2MnO4~ — 5Sn*" + 2Mn** + 4H,O
b. Sn** + 16H" + MnO4~ — Sn*" + Mn** + 8H;0
¢. 5Sn*" + 16H" + 2MnO4s — 5Sn*" + 2Mn** + 8H.O
d. 2Sn** + 8H" + 5SMnOs~ — 2Sn*" + SMn** + 4H>0
61) What is the balanced equation for the following redox equation?
(using half-reactions method, in acidic solution)

Cr20""(aq + I'ag — L) + Critag

a.Cr,07 +2I — L +2Cr*
b. Cr20*+ 31"+ 7TH" — 3L, +2Cr*" + 7TH.0O
c. Cr207 +6I"+14H' — 31, +2Cr*" + 7H:0

d.Cr20*++6I"+2H'" — 3L +Cri -+ H.0
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62) What is the balanced equation for the following redox equation?

(using half-reactions method, in acidic solution)

NO;” — NO+ NOs~

a.3NO, + H — 2NO + NOs~
b.3NO:;” +2H" — 2NO + NOs™ + H:0
¢. 2NO;"+2H"™ — NO + NOs;™ + H:O
d. 3NO;” — 2NO + NOs~
63) What is the balanced equation for the following redox equation?
(using half-reactions method, in basic solution)

NzO(g] + ClO_(aq) — NOZ_(aq) + Cl_(aq)

a. N2O +2C10”+20H™ — 2NO; +2CI" + H.O
b. N2O + C10” +20H™ — 2NO:; + CI" + H:0
c. N2O +2Cl1O” + H:O — 2NO:; +2CI" +2H"

d. N.O + C10” + H.0 — 2NO: +CI" +2H"

& 0543551245 [ 22 | Redox Reactions =3
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64) What is the balanced equation for the following redox equation?

(using half-reactions method, in acidic solution)

S+NO;- — SO3+NO:;

a.S+6NOs + 6H" — SOz + 6NO: + 3H:0
b.S+NOs+6H" — SOs + NO; + 3H:0
¢. S+6NOs;"+2H" — SOs3+ 6NO: + HO
d. S+ 6NOs~ — SOs + 6NO:
65) What is the balanced equation for the following redox equation?
(using half-reactions method, in acidic solution)

I + MnQ4 — Mn*t + 10"

a.1: + MnO4s + H: O — Mn*" + 210"+ 2H"
b. 5I; + 2MnQ4 + 2H:0O — 2Mn?*" + 1010” + 4H"
c. SI + 2MnO4s — 2Mn* + 1010~

d. I + MnO4s — Mn*" + 210"

& 0543551245 [ 33 ] RedoxReactions =3
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66) What is the balanced equation for the following redox equation?

(using half-reactions method, in acidic solution)

Br~+ MnOs — Mn*" + Br:

a. 10Br + 2MnO4 + 16H™ — 2Mn*" + 5Br: + 8H:0
b. 2Br~ + 2MnOs + 8H* — 2Mn** + Br; + 4H;O
¢. 2Br  + MnO4s + 16H* — Mn?*" + Br; + 8H:0
d. 10Br + MnO4 + 8H* — Mn?** + 5Br: + 4H:0
67) What is the balanced equation for the following redox equation?
(using half-reactions method, in acidic solution)

ClOs +Br — CI” +Br:

a. ClOs +4Br + 8H" — CI” +2Br; + 4H:0
b. Cl104 +8Br + 8H" — CI” +4Br: + 4H:0
c. Cl104s +8Br +2H" — CI” +4Br: + H:0

d. Cl1045 +4Br +2H" — CI" + 2Br; + H:0

& 0543551245 [ 2] Redox Reactions &3




68) What is the balanced equation for the following redox equation?

(using half-reactions method, in acidic solution)

Cr207"ag + NO2 (a9 — Cr**ag + NOs g

a. Cr20”+ NO;" +4H* — 2Cr** + NOs™ + 2H:0
b. Cr20+ + NO;"+ 8H* — 2Cr** + NOs;™ + 4H,O
¢. Cr:07 +3NO;” + 8H" — 2Cr*" + 3NOs™ + 4H:0
d. Cr,07* +3NO;” +4H* — 2Cr’** + 3NOs;™ + 2H>0
69) What is the balanced equation for the following redox equation?
(using half-reactions method, in basic solution)

BrO: + N2Os — BrOs; + NO:;~

a. HO + 2BrQ: + N.Os — 2BrQO; +2NO;" +2H"
b.20H™ + 2Br0O:; + N2Os — 2BrOsz +2NO:; + H.0
c. 4OH + 2BrO: + N20Os — 2BrOs;  +2NO;:; + 2H.0

d. 2H:0 + 2BrO: + N20O4 — 2BrQO; +2NO; +4H"
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70) What is the balanced equation for the following redox equation?

(using half-reactions method, in acidic solution)

SZ_(g) + NO3_(aq) - S(s) + NO(g)

a.S*¥+NOs~ —» S+NO
b. S +2NOs~ + 8H" — S +2NO + 4H:0
¢. 38+ 2NOs” + 8H* — 3S +2NO + 4H,O
d.3S* +NOs;” +2H' — 3S+NO + H:0
71) What is the balanced equation for the following redox equation?
(using half-reactions method, in basic solution)

Cr20+ +S0: — Cr**+HSO4

a. 4H,0 + Cr0* + 3S0; — 2Cr**+3HSO4 + SO0H"
b. 2H,O0 + Cr:0+* + 3S0; — 2Cr**+3HSO4s +20H"
c. 3H.0 + Cr:0 +3S0; — 2Cr**+ 3HSO4 +3H"

d. H + Cr.0* +3S0: — 2Cr**+3HSO4 + 3H.0
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72) What is the balanced oxidation-reduction equation for the following half-reactions?

Fe*™ — Fe*" +¢, 5¢ +MnOsy — Mn?

a. Fe* + MnO4 + 2H* — Fe** + Mn** + H,0
b. 5Fe*" + MnO4 +2H* — 5Fe¢’" + Mn** + H,O
c. Fe** + MnO4 + 8H" — Fe** + Mn** + 4H,O
d. SFe*" + MnO4 + 8H" — 5Fe¢’" + Mn*' + 4H;O
73) What is the balanced equation for the following redox equation?
(using half-reactions method, in acidic solution)

MnO: + ClI- — Mn** + Cl:

a.20H + MnO: + 2CI" — Mn*"+ CL + 2H:;0
b. 8H' + MnO: + 2CI- — Mn?** + Cl; + 4H,O
c. 4H" + MnQO; + 2CI" — Mn*"+ Cl; + 2H:0

d. 2H:O + MnO: + 2CI- — Mn** + Cl, + 20H"
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74) In the following half-reaction, NO:~ — NH4*

how many electrons must be added to balance the charge?
a.NO;~ +3¢- — NH4"
b. NOs;~+ 8¢” — NH4"
¢. NOs~ — NH4" + Se”

d. NO;~ — NH4" + 8¢™

75) What must be added to the oxidation-reduction equation that occurs in an acidic

medium in order for it to be balanced?
a. H.O, OH

b. H:O, H"

¢. OH™ only

d. H:0 only

76) What is the value of X in the equation for the next half-reaction until the equation is

balanced? MnOy4 g + 8H' o + Xe~ — Mn?* g + 4H20q)

a. 5

b. 1

c.2

d. 10
64 a 65 b 66 a 67 b 68 C
69 b 70 C 71 a 72 d 73 C
74 b 75 b 76 a
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2021-2022 Exam Questions

1. The reaction between nickel and copper (IT) chloride shown below, what we describe

as redox reactions: Nii) + CuClyug — Cug) + NiCloag?

oxidation half-reaction reduction half-reaction
A Ni — Ni** + 2¢” ClL — 2CI" +2¢”
B Ni — Ni** + ¢~ Cu"+e¢ — Cu
C Ni — Ni?* + 2¢” Cu**+2¢ — Cu
D Cu"+e — Cu Ni — Ni*" + 2¢”
a.B
b. D
c. A
d.C

2. An iron plate was placed in a copper (II)
sulfate solution as shown in the figure
below. Why did the iron plate change
color?

2Fe(s) + 3CuSO4aq) — 3Cug) + Fez(SO4)3(aq)

a. iron (IIT) ions are oxidized by losing electrons
b. . reduction of copper (IT) ions and copper deposition on the iron plate
¢. reduction of iron (IIT) ions by gaining electrons

d. oxidation of copper atoms to copper (II) ions
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3. Using the half-reaction method to weigh redox reactions, what is the correct balanced

equation for the following reaction in an acidic solution?

L) + S2057 g — S$2045 g + I ag

a.S:0: + 1+ 2H" — S:04 + H,O + 2T
b. S:0:*” + H:O +1; — S:;:047 +2H" +2I”
c. 2S5:0:7 +2H 0+ 1, — 2S04 +4H + 2T

d. ;0 +H:0+1: — S:04 +2H " +1I°
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